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(54) Flexible electrical interconnect for optical fibre transceivers 



(57) The present invention provides an optoelec- 
tronic module comprising an optical subassembly (1) 
and an electrical subassembly (3) each having a plural- 
ity of electrical connection points and ground plane con- 
nection points. The optical and electrical subassemblies 



are connected by a flexible circuit (2) comprising trans- 
mission lines (11 ,12) disposed on a substrate having a 
groundplane (6). The connection is such that electrical 
connection of the groundplanes is established. The op- 
tical and electrical subassemblies are preferably multi- 
layered structures. 
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Description 

[0001] Data communication systems are increasing in 
transmission speed such that conventional methods of 
interconnecting the electronic components within such 
a system are ceasing to achieve the required perform- 
ance. This is especially true in fibre optic transceivers 
where large volumes of data may be aggregated up into 
a serial stream of data at very high speed which is then 
used to drive a light source, e.g. laser. "Wiring" in the 
conventional sense does not offer a reliable, manufac- 
turable interconnection with sufficient electrical perform- 
ance. A further difficulty is presented in some optical fi- 
bre transceivers where the optical component of the 
transceiver may vary in physical length in order to pro- 
vide optical alignment. This results in a varying distance 
between the optical components and electrical compo- 
nents of the transceiver. 

[0002] Existing solutions to the parametric perform- 
ance issue have used coaxial connections onto optical 
assemblies. The are bulky and do not suit the industry 
need for smaller transceivers. Coaxial connections can 
also be expensive, difficult to miniaturize and may not 
be mechanically flexible. Another existing interconnect 
method from electrical to optical assemblies uses 
brazed copper leads to provide the connection. Such 
leads can achieve adequate electrical performance but 
only if the distance between electrical and optical as- 
semblies can be controlled. 

[0003] Thus it is an object of the present invention to 
overcome or at least mitigate the above mentioned tech- 
nical problems. 

[0004] According to the present invention there is pro- 
vided an optoelectronic module comprising an optical 
subassembly and an electrical subassembly each hav- 
ing a plurality of electrical connection points and ground 
plane connection points, characterized in that said op- 
tical and electrical subassemblies are connected by a 
flexible circuit, said flexible circuit comprising transmis- 
sion lines disposed on a substrate having a ground- 
plane, said connection being such that electrical con- 
nection of said groundplanos is established. 
[0005] The solution according to the present invention 
and described herein provides an electrical connection 
with good parametric performance up to and beyond 
10GHz. The solution also offers a means to accommo- 
date variations in the length of optical assemblies and 
therefore the distance between optical and electrical as- 
semblies. 

[0006] This is achieved by the use of a flexible circuit. 
Flexible circuits in themselves are know but their evolu- 
tion into a component to solve the problems described 
above is novel and inventive. 

[0007] While the principle advantages and features of 
the invention have been described above, a greater un- 
derstanding and appreciation of the invention may be 
obtained by referring to the drawings and detailed de- 
scription of a preferred embodiment, presented by way 



of example only, In which: 

FIGURE 1 shows the optical subassembly, 
FIGURE 2 shows the optical and electrical sub- 
s assemblies connected by the flexible circuit, 

FIGURE 3 is a cross sectional view of the flexible 
circuit, and 

FIGURE 4 is a cross sectional view of the optoelec- 
tronic module according to the present invention. 
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[0008] In the present invention as shown in figures 1 
and 2, the flexible circuit 2 is disposed between an op- 
tical subassembly 1 and physically separate electrical 
subassembly 3 thus establishing electrical connection 

15 between electrical connection points 4 on the optical su- 
bassembly and the electrical subassembly. 
[0009] In a future embodiment of the present inven- 
tion and as shown in figure 3, controlled impedance 
transmission lines essential for the transmission of high 

20 speed signals are incorporated into the flexible circuit 2. 
These transmission lines are a continuation of similar 
transmission lines on both the electrical subassembly 3 
and the optical subassembly 1 . A coplanar waveguide 
structure with groundplane 6 is the chosen transmission 

25 line type. As best seen in figure 2, the flexible circuit is 
deformed either during the transceiver assembly proc- 
ess or by pre-formingso that it bends 8 (like a caterpillar) 
to accommodate the differing optical-electrical sub- 
assembly separation 7 

30 [0010] The transmission lines on the flex are designed 
so that they support signal transmission over the full 
range of expected flex curvature. At the optical assem- 
bly end of the flex the transmission lines join the optical 
assembly with minimum electrical discontinuity. Careful 

35 selection of the dielectric constant of the flexible circuit 
minimizes electrical reflections across the interface. 
[0011] In yet a further embodiment of the present in- 
vention and as shown in figure 4, the mechanical attach- 
ment of the flexible circuit 2 to the optical subassembly 

40 1 and electrical subassembly 3 is achieved using elec- 
trically conductive glue. This results not only in mechan- 
ical fixing but also a continuous electrical connection of 
the groundplanes 6a, 6, and 6b on the optical sub- 
assembly, the flexible circuit, and the electrical sub- 

4 s assembly respectively. Connection of the signal carry- 
ing traces 11, 12 on the top side of the flexible circuit 2 
is then achieved using gold ribbon or gold wire bonds 
13, 14. The uninterrupted groundplane connection is 
key to the performance of the electrical and optical su- 

so bassembly interconnection. The use of multilayer con- 
struction 20, 21 of both the optical and electrical sub- 
assemblies respectively, enables the uninterrupted 
groundplane connection to be achieved. 
[0012] The multilayered subassemblies are prefera- 

55 ble made of several layers of printed circuit boards. Al- 
ternatively, multiple layer of ceramic material can be 
used. 

[0013] Preferable, step features 30, 31 are included 
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in the multilayered subassemblies to facilitates connec- 
tion of the flexible circuit to the subassemblies. The step 
features may be double step features. 
[0014] The present invention as described above and 
shown in figures 1 -4 advantageously offers both electri- 
cal and mechanical benefits to fibre optic transceivers 
by ensuring good high frequency signal transmission 
and absorbing mechanical tolerances. 
[0015] Furthermore, the joining technique of the 
present invention provides for an uninterrupted low in- 
ductance groundplane. 

[0016] It is not intended that the present invention be 
limited to the above embodiments and other modifica- 
tions and variations arc envisaged within the scope of 
the claims. 



9. A module as claimed in Claims 1-5, wherein said 
module is a transceiver. 

10. A module as claimed in any preceding Claim, 
wherein said transmission lines are capable of 
transmitting signals of at least 10 Giga Hertz. 



Claims 



1 . An optoelectronic module comprising an optical su- 20 
bassembly (1) and an electrical subassembly (3) 
each having a plurality of electrical connection 
points (4) and ground plane connection points (6a, 
6b), characterized in that said optical and electri- 
cal subassemblies are connected by a flexible cir- 25 
cuit (2), said flexible circuit comprising transmission 
lines (11,12) disposed on a substrate (15) having a 
groundplane (6), said connection being such that 
electrical connection of said groundplanes is estab- 



2. A module as claimed in Claim 2, wherein said flex- 
ible circuit is connected to said optical and electrical 
subassemblies with electrically conductive glue. 

3. A module as claimed in Claim 3, wherein said trans- 
mission lines (11 , 12) are electrically connected to 
said optical and electrical subassemblies with wire 
bonds (13, 14). 

40 

A. A module as claimed in any preceding Claim, 
wherein said optical and/or electrical subassem- 
blies are multi-layered structures (20, 21), 

5. A module as claimed in Claim 4, wherein said mul- *s 
tilayer optical and/or electrical subassemblies (20, 

21) include a step (30, 31) proximate said ground 
plane connection points (6a, 6b). 

6. A module as claimed in Claim 5, wherein said step so 
(30, 31) is a double step. 

7. A module as claimed in any preceding Claims, 
wherein said module is a transmitter. 



A module as claimed in Claims 1-5, wherein said 
module is a receiver. 
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Fig. 3 
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